Background: The use of substances such as alcohol, khat leaves and tobacco have long been recognized as one of the leading causes of human suffering and become one of the rising major public health and socio-economic problems worldwide. Even though substances use occurs in all segments of all societies, it is more spreading in an alarming rate among the young generation. This study aimed to establish the prevalence and associated factors of substances use among undergraduate students in Axum University. Methods: Institution based quantitative cross sectional study design was conducted among Axum University students in April 2012. A sample of 764 students was selected by using multi-stage sampling technique. Data were collected using pre-tested self-administered questionnaires. The data were cleaned, coded, entered into EPI-INFO version 3.5.1 and transferred and analysed using SPSS computer soft ware package version 20.
Background
Use of substances such as alcohol, khat leaves (Catha edulis) and tobacco have long been recognized as one of the leading causes of human suffering and become one of the rising major public health and socio-economic problems worldwide [1] [2] [3] . Recent trends indicate that the use of substances have dramatically increased particularly in developing countries [1, 4] . The use of alcohol, tobacco and other substances constitutes one of the most important risk-taking behaviors among adolescents and young adults in secondary schools and colleges with consequent physical and /or mental health complications [4, 5] . Despite worldwide concern and education about psychoactive substances, many adolescents have limited awareness of their adverse consequences [5] .
The transition from high school to college is a critical developmental period commonly associated with escalations in a range of health-risk behaviors including alcohol, tobacco and illicit drug use [6] . Substances use occurs in all segments of all societies especially among college students, which results in decreased work, decreased academic performance, increased risk of contracting HIV and other sexually transmitted diseases, accidents, intoxication while working, absenteeism, violent crime, theft and other psychiatric disorders such as lethargy, hopelessness and insomnia [4, 7] .
During the transition to college, young people encounter many new sources of stress, including separation from family, sharing close living quarters with strangers, the formation of new social groups, intense academic pressures and the balancing of social engagements with academic and other life responsibilities [8] . In 2006 there were around 190 million drug abusers around the globe, which accounts for 3.1%of the world population or 4.3 %of the population aged 15 years and above [9] . A study conducted among college students in Eldoret, Western Kenya showed that the lifetime prevalence rate of any substances use was 69.8%; Lifetime prevalence rate of alcohol and cigarette use was 51.9% and 42.8% respectively [10] .
Substances use is one of the most burning and growing public health problems in Ethiopia, as in many developing countries; alcohol, khat and tobacco are the most frequently used substances. However, hard drugs such as heroin and cocaine are rarely used [4, 11] . In Ethiopia, khat is commonly used for stimulation and social recreation. A significant number of students consume khat to be alert and wakeful at night, especially during examination periods [9] . Availability of substances, age, gender, having friends and families who use substances were the commonly mentioned factors that influence substances use [4, 5, 7] .
Though psychoactive substances use have become common practices among university students in Ethiopia, few studies have assessed the magnitude and associated factors. The objective of this study was to assess the prevalence of psychoactive substances use and associated factors among Axum university students.
Methods
This study was conducted from April to June 2012 to assess psychoactive substances use and associated factors among students in Axum University, Ethiopia. Axum University is found in Axum Town, Central Tigray zone, Northern Ethiopia. It is one of the newly established public higher education institutions in Ethiopia located about 1010 km far from Addis Ababa, the Ethiopian Capital city. Axum enshrines one of the most impressive archeological and historical areas in the world. The University has a total of 9,200 students enrolled in 42 academic departments. The study utilized institution-based cross-sectional study design with quantitative data collection method. The study population included all regular undergraduate students attending at Axum University. Students who were seriously ill and absent during the study period were excluded from the study.
The sample size was calculated using single population proportion formula with the following assumptions; prevalence of substances use 17.5%, which was obtained from research conducted among college students in North West Ethiopia [12] . Using 4% margin of error at 95% confidence level, the sample size was 764 after considering 10% non response rate and design effect of two.
The sample was obtained using multi-stage sampling technique. During the first stage, eight departments were selected among 42 departments by using simple random sampling. In the second stage, departments, in each field of study, were further stratified by their years of study, assuming that their years of study and duration of stay in the campus would affect psychoactive substances use among the students. Finally, the total sample size was distributed proportionally to the selected departments based on total number of students in each year of study. Individual students from each stratum were selected by using simple random sampling technique using computer generated random numbers. The sampling frame was students' identification number in their respective batch or years of study.
The operational definition of some words and phrases are stated as follow:
Life time prevalence of substances use is: the proportion of students who had ever used substance in their life time; current prevalence of substances use is: the proportion of students who were used substance within 30 days preceding the study; and Ever substances used are: Students who self-reported that they had used the substances on one or more than one occasion/s.
The dependent variables were alcohol drinking, khat chewing and cigarette smoking while the following factors were included in the model as independent variables: socio-demographic characteristics (age, sex, marital status, religion and ethnicity), years of study, residence during school age, peer group substances use, family member substances use and knowledge on the health risks of substances use.
The questionnaires were prepared by reviewing relevant literatures [4, 10, 12, 13] . Pre-test was done on 10% of the subjects at Gondar University. Data were collected by pretested, pre-coded and self-administered questionnaires. The collected data were cleaned, coded, entered into EPI-INFO version 3.5.1 software and transferred and analysed using SPSS computer soft ware package version 20. Summary statistics of socio demographic variables were presented using frequency tables and graphs. Bivariate analysis was done and variables with p-value less than 0.2 were included in the multiple logistic regression analysis. Odds ratio and 95% confidence intervals were also computed along with the corresponding p-value.
The study was reviewed and approved by Institution Research Review Boards, Institute of Public Health at the University of Gondar and Axum University. The purpose and the importance of the study were explained and written consent was obtained from each participant. Moreover, confidentiality of the information was assured by using anonymous questionnaires and by keeping the data in a secured place.
Results
Out of 764 students participated in the study, 756 completed the questionnaires making the response rate of 98.7%. Among the study subjects, 444 (58.8%) were males, 594 (78.6%) were in the age group of 20-24 and the mean age of the respondents was 22.3 years (SD ± 2.2 years). Four hundred twenty two (55.8%) of the samples were Orthodox Christians and 333 (44%) were Tigrie in Ethnic group. Most of the students 672 (88.9%) were single. With regard to the area of original residence, 450 (59.5%) were from urban back ground (Table 1) .
The overall life time and current prevalence of psychoactive substances use among the study subjects were 45.9% and 44.8% respectively. The life time prevalence of khat use, alcohol drinking and cigarette smoking among the study participants were 28.7%, 34.5% and 9.5% respectively. Similarly, the current prevalence of khat chewing, alcohol drinking and cigarette smoking were 27.9%, 32.8% and 9.3% respectively. The minimum age for khat chewing, alcohol drinking and cigarette smoking were 14 years, 10 years and 16 years respectively. At the same time, the mean age at which the respondents started khat chewing, alcohol drinking and cigarette smoking were 20.1 years (SD ± 2.75 years), 19.5 years (SD ± 2.2 years) and 20.5 years (SD ± 2.2 years) respectively (Table 2) .
From a total of 217 khat chewers, 79 (36.4%) chewed occasionally and 38 (17.5%) chewed daily. One hundred seventy three (66.3%) of alcohol drinkers and 24 (33.3%) of cigarette smokers used it occasionally. Similarly, 46 (21.2%) of khat chewers, 41 (15.7%) alcohol drinkers and 6 (8.3%) of cigarette smokers used it once per week. However, 4 (1.6%) of alcohol drinkers and 22 (30.6) of smokers used it on daily bases.
With regard to starting time for psychoactive substances use, 83 (38.2%) of khat chewers and 93 (35.6%) of alcohol drinkers started using while they were preparatory school students. However, 35 (43.2%) of cigarette smokers started it while they were first year university students. Similarly, 16.7% khat chewers, 17.6% alcohol drinkers and 6.2% of cigarette smokers started during high school period. Only very small number of students started khat 3 (1.4%), alcohol 1 (0.4%) and cigarette 1 (1.2%) during third year study period.
The study participants were introduced for khat chewing 176 (81.1%), alcohol drinking 203 (77.8%) and cigarette smoking 60 (83.3%) by peer friends. Similarly, 32 (14.7%) of khat chewers, 42 (16.1%) of alcohol drinkers and 7 (9.7%) of cigarette smokers were introduced by family members.
From 217 study participants who reported ever chewed khat, 80 (40.6%) believed that khat chewing is important to keep alert while reading. Forty-four (20.3%) chewed khat to get relief from stress. On the other hand, 171 (65.5%) of alcohol drinkers used it to relax with friends. Similarly, 27 (10.3%) of the total cigarette smokers used it to get relief from stress. Five hundred eighty five (77.3%), 608 (80.4%) and 657 (86.9%) of the respondents were aware of problems or complications that could arise from using khat, alcohol and cigarette respectively.
The most commonly mentioned health problems that could arise from khat using were addiction 313 (41.4%) and increase susceptibility to other diseases 199 (26.3%). On the other hand, 397 (52.5%) and 322 (42.6%) of the students knew that lung cancer and addiction are health risks of alcohol drinking and cigarette smoking respectively. Similarly, 197 (26.1%) of the respondents knew that alcohol drinking is a risk factor for liver and heart diseases. Other perceived complications of alcohol drinking mentioned by the respondents include, Gastro intestinal problem 147 (19.4%), accidental injury 162 (21.4%) and engaged in unprotected sex 121 (16%). Table 3 below indicates Socio-demographic and behavioral factors assumed to be associated with khat use among the study participants. Sex, Religion, Ethnicity, original residence, ever drunk alcohol, ever smoked cigarette, family member and peer friends chewed khat and perceived health risk of khat chewing were found to be significantly associated with khat chewing in the last 12 months in the multivariate logistic regression.
Male students were more likely to chew khat as compared with female students [AOR: 1.96 (Table 3) .
Marital status and perceived health risk of alcohol drinking were not associated with alcohol drinking within the last 12 months in the bivariate logistic regression analysis (P > 0.2).The multivariate logistic regression showed that Sex, religion, ethnicity, ever chewed khat, ever smoked cigarette, family members and peer friends drinks alcohol were found to be significantly associated with alcohol drinking (Table 4) .
Among the socio demographic and behavioral factors assumed to be associated with cigarette smoking; ethnicity, marital status, year of study and perceived health risk of cigarette smoking were not significantly associated with cigarette smoking within the last 12 months in the bivariate logistic regression. On the other hand, the multivariate logistic regression showed that sex, religion, ever chewed khat, ever drunk alcohol, and peer friends smoked cigarette were found to be significantly associated with cigarette smoking within the last 12 months (Table 5) .
Discussion
This study showed that there is substantial burden of psychoactive substances use among undergraduate students in Axum University. The overall life time and current prevalence of psychoactive substances use among Axum University students were 45.9% and 44.8% respectively. These findings were significantly lower than a similar study done among high school students in Nigeria, in which the life time and current prevalence were 87.3% and 69.2% respectively. These findings were also lower than a similar study done among college students in Eldoret, Western Kenya where the lifetime prevalence rate of any substances use was 69.8% [10] .
The possible explanation for the observed differences in substances use could be due to the differences in knowledge on the health risks of substances use. For instance, the study among high school students in Nigeria showed that 73% of the study subjects were not aware of the health risks associated with substances use, whereas more than 70% of our study subjects were aware of the health risks of substances use. Our findings indicated that life time and current khat use was 28.7% and 27.9% respectively. These findings were consistent with a study done among college students in North West Ethiopia, in which the life time prevalence of khat chewing was 26.7%. Similarly, these findings were in line with studies done among college and high school students of Jazan region, Saudi Arabia, among staffs of Jimma University and study done in Jimma town with prevalence rate of 21%, 30.8% and 30.6% respectively [12, 14, 15] . However, our findings were higher than study done among undergraduate medical students in Addis Ababa University with the past year and current prevalence of 7% and 4% respectively [4] . A similar study in Somalia revealed that the life time prevalence of khat chewing was 81.6% among men and 43.3% among women, which is higher than the findings of this study where only 36.5% males and 17.6% females chewed khat. This difference could be due to the study in Somalia were composed of individuals reportedly under severe stress and in a context of social disruption which may potentially increases substances use [16] .
Our findings indicated that life time and current alcohol use was 34.5% and 32.8% respectively. These results were lower than a studies done at Federal University of Alagoas, Brazil and among college students in Eldoret, Western Kenya with alcohol consumption rate of 87.6% and 51.9% respectively [10, 17] .
Similarly, our reported rate of alcohol consumption was lower than a study done among adolescents in rapidly developing countries with prevalence of 49% and 48% for male and female respectively [18] . However, our reported life-time alcohol consumption was higher than a study done among medical students in Addis Ababa University 22% [4] .
Our findings indicated that life time and current cigarette smoking was 9.5% and 9.3% respectively. The reported rate of cigarette smoking in this study was almost consistent with study conducted among college students in North West Ethiopia where the life time and current prevalence were 13.1% and 8.1% respectively [12] . Our findings were also in agreement with community based study conducted in Butajira town, among adolescents in Ethiopia and among undergraduate medical students of Addis Ababa University in Ethiopia [4, 19, 20] . This finding was also consistent with a study conducted among undergraduate students in University of IIorion, Nigeria in which the current prevalence of smoking was 5.7% [21] . However, the results of this study were lower than a studies conducted among adolescents in rural Zambia, among High school students in Harare, Zimbabwe and among college students in Eldoret, Western Kenya with prevalence of cigarette smoking 27%, 28.8% and 42.8% respectively [10, [22] [23] [24] .
The mean age at which the respondents started khat chewing, alcohol drinking and cigarette smoking was 20.1 years ± 2.75 sd, 19.5 years ± 2.2 sd and 20.5 years ± 2.2 sd respectively, This finding was slightly higher than a study done among college students in North west Ethiopia in which the mean age for starting khat chewing and cigarette smoking was 17.3 and 18.2 years, respectively [12] . The reported mean age for khat chewing was also significantly higher than study done in Eastern Ethiopia in which the mean age was 15.1 ± 2.33 years. This could be explained by the fact that the cultivation and consumption of khat is practiced widely in the Eastern Ethiopia and it is more a part of the culture than that of our study.
Our reported starting time for psychoactive substances use was almost consistent with study conducted in North West Ethiopia, where majority of the lifetime smokers 31.7 % and of the lifetime khat chewers 45.6 % started smoking and chewing while they were senior secondary school students followed by 1 st year college [12] . This indicates late high school and freshman university students are at higher risk for experimentation of psychoactive substances use.
A large proportion of the study participants were introduced for khat chewing 81.1%, alcohol drinking 77.8% and cigarette smoking 83.3% by their peer friends. This finding was supported by a study conducted among college students in Eldoret, Western Kenya where about 75.1% of the students were introduced by their peer friends [10] .
Being male, Muslim in religion, Oromo Ethnic group and from urban back ground was significantly and positively associated with khat chewing within the last 12 months. This might be due to the fact that khat growing and the practice of chewing have traditionally been confined to some places where Muslim populations were found. Similarly, khat cultivation could be high in some areas of Oromia region and those students from urban origin might have greater access to khat than students from rural origin. This study is supported by a study conducted among high school students of Jazan region [14] . Ever alcohol use, cigarette use, family member chew khat, peer friends chew khat were strongly and positively associated with khat chewing within the last 12 months. These findings were consistent with study done among staff of Jimma University which showed that being male, Muslim and habit of alcohol and cigarette intake had significant association with khat chewing [15] . Our reported findings were also supported by similar study done among students in Jimma University and Eastern Ethiopia where majority of khat users were male, Muslim and Oromo in ethnicity [13, 15] .
Being male, belonging to Orthodox Christianity, Tigre in ethnicity, ever chewed khat, ever smoked cigarette, family member and peer friends alcohol use were independent predictors of alcohol drinking among the study subjects.
These findings were in line with similar study done among medical students in Addis Ababa University and in rapidly developing countries [4, 18] .
With regard to cigarette smoking, there was a statistically significant difference in cigarette smoking between males and females, with males having a higher rate than females [AOR: 2.597, 95%CI: (1.17, 5.76)]. This finding was consistent with what has been found in other studies [4, 10, 12, 24] . Alcohol and khat use was strongly associated with cigarette smoking within the last 12 months. Similarly, having smoker friends has been strongly associated with cigarette smoking. The findings of this study were consistent with similar studies done in Zimbabwe, Zambia and Nigeria where smoking has been associated with gender, having friends that smoke and alcohol use [21, 23, 24] . This study had some limitations; first, the study used a descriptive cross-sectional design that cannot establish trends and causality between substances use and potential risk factors. Second, the data was collected based on selfreport of the students and may be subjected to recall bias and under-reporting of substances use due to social desirability bias. Third, findings from this study may not be generalized to the whole young people, because the study involved only university students.
Conclusion
This study revealed that psychoactive substances use became an urgent problem among undergraduate university students, with the most commonly used substances being alcohol, khat and cigarette respectively. Most of the students started substances use during their preparatory school and first year university study period and the most commonly mentioned reason for khat, alcohol and cigarette use among university students were to keep alert while reading, for relaxation with friends and to get relief from stress respectively. More than three-quarter of the respondents were aware of the complications that could arise from their substances use, though the prevalence is still high. Peer friends and family member substances use were identified to be the most significant factors for psychoactive substances use by the students.
Recommendation
The University need to prepare students involved open forums and conferences to create understanding on the ill effects of psychoactive substances use and to bring behavioral change in collaboration with other organizations. The ministry of Education need to focus and Integrate education about substances use into the curricula of primary and secondary schools. Peer educators need to be established and strengthened in all universities, high schools and preparatory schools; because involvement of peers and role models would have a high probability of success by providing education about substances and its effects in a friendly manner. Universities need to teach and monitor their students with special focus on fresh man students and Universities substances control efforts need to target on the environment where substances are found, parents and students.
